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Along with a changing social structure, the age at which
women are getting married is progressively increasing,
resulting in an ever-increasing rate of later-age childbirths.
Consequently, cesarean section (CS) delivery has become
an increasingly common choice for mothers giving birth.
An earlier study relating to CS popularity revealed that,
between 1960 and 1993, the CS rate in Taiwan jumped from
5.80% to 32.27%, whilst the rate in 2003 had increased even
further to 34.73%. These rates appear to be considerably
higher than the 6.00–16.50% mean corresponding rates for
the rate of CS procedures conducted outside of Taiwan [1].
With such a high Taiwanese CS rate, although new medical
technologies and anesthesia techniques are being developed
and used, the rate of mothers’ postoperative nausea and
vomiting is still as high as 20–30%. Nausea and vomiting
constituted the second most-common postoperative
complication [2].
Postoperative nausea and vomiting not only causes
dehydration, electrolyte imbalance and adversely affects
wound healing, but also leads to increased wound pain,
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The purpose of this study was to examine the effectiveness of acupressure for controlling post-cesarean
section (CS) symptoms, such as nausea and vomiting, anxiety perception and pain perception. A total of 104
eligible participants were recruited by convenience sampling of operating schedules at two hospitals.
Participants assigned to the experimental group received acupressure, and those assigned to the control
group received only postoperative nursing instruction. The experimental group received three acupressure
treatments before CS and within the first 24 hours after CS. The first treatment was performed the night
before CS, the second was performed 2–4 hours after CS, and the third was performed 8–10 hours after CS.
The measures included the Rhodes Index of Nausea and Vomiting, Visual Analog Scale for Anxiety,
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15.4% compared with control group (95% confidence interval = 0.59–0.02; p = 0.024) 8–10 hours after CS.
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discomfort, and anxiety amongst women following
surgery. This may further lead to increased medical
expenses and an extended hospital stay, leaving women
with an overall negative surgical experience [3]. For most
CS cases, spinal anesthesia is applied rather than epidural
anesthesia [4], and the occurrence of nausea and vomiting
amongst patients undergoing spinal anesthesia is
approximately twice as high as for epidural anesthesia
recipients [5]. In such clinical situations, antiemetics are
often administered subsequent to CS surgery, but their
effect is somewhat limited. For these patients, nausea and
vomiting tend to persist, which, in turn, elicit increased
wound discomfort and affect wound healing, but may also
lead to the mother’s reduced motivation to interact with
her child.
In recent years, experimental studies investigating the
effect of acupuncture on postoperative nausea and
vomiting in the USA, Europe and Mainland China have
revealed promising results. Acupressure has also been
shown to be useful for the treatment of more generalized
nausea and vomiting. In 1999, Harmon et al reported that
the use of acupressure reduced the incidence of nausea or
vomiting for women undergoing CS and laparoscopy
from 53% to 19%, when compared with placebo [6]. In
2002, Ming et al reported on the usefulness of acupressure
for subjects who had undergone functional endoscopic
sinus surgery (FESS) under general anaesthesia [7]. The
authors measured an acupressure-elicited reduction in
the incidence of nausea, as compared to the control group,
from 73.0% to 43.2%, and a corresponding vomiting
incidence reduction from 90.5% to 42.9%. In a study
conducted by Werntoft and Dykes, they revealed that for
healthy women undergoing a normal pregnancy,
acupressure at the “Neiguan” point (P6) had significant
effect on nausea and vomiting prevention (NVP) [8].
Additionally, it has also been reported that electro-
acupuncture has been effective in eliciting a reduction in the
total dose of patient-controlled analgesia (PCA) used during
the first 24 hours post-CS. The dose-reduction figure for
patients from the low-frequency electro-acupuncture group
and that for patients from the high-frequency electro-
acupuncture group was, respectively, 27.0% and 35.8%,
when compared with controls [9].
Acupressure has been shown to be a useful technique
for other kinds of treatment for pain and anxiety states. In
an earlier descriptive cross-sectional study, one that
investigated conditions under which Chinese nationals
consulted an acupuncturist, investigators found a mean
effectiveness rating for acupuncture of 74.4% [10].
Furthermore, in 2001, Kotani et al enrolled patients
scheduled for elective upper and lower abdominal surgery,
and reported that intradermal acupuncture increased the
proportion of patients experiencing good pain relief as
compared with controls [11]. Goddard et al reported that,
for both acupuncture and sham acupuncture, when
compared to controls, there was no significant difference in
the level of pain reduction as evoked by mechanical
stimulation of the masseter muscles for patients suffering
myofascial pain [12].
Acupressure has been reported to be useful for eliciting
improvements in the physiologic indices. Hinze reported
a significant decrease in the oxygen consumption of the
placebo group when compared to the no-treatment control,
therapeutic touch, and acupressure groups [13]. Wu, on
the other hand, conducted a study involving 66
participants, in which subjects were placed into one of
three groups of 22 subjects each [14]. Wu’s investigation
examined differences in systolic blood pressure, diastolic
blood pressure, pulse and respiratory rate, oxygen-
saturation level between pre- and post-treatment levels.
His results indicated that members of the experimental
group had significantly improved parameter values, more
so than controls. Chen and Huang found that following
acupuncture at the Neiguan point, healthy adults, subjects
who possessed normal coronary arteries and subjects who
featured coronary-artery disease, all exhibited a reduced
heart rate and enhanced activity of parasympathetic nerves
as a consequence of such acupuncture activity [15]. Zheng
et al conducted a study featuring ten college basketball
players and reported that acupuncture at the Neiguan
point could significantly reduce heart rate and oxygen
consumption [16].
Acupressure is non-invasive and can be easily performed
by appropriately trained nursing staff, and if this method
was to be included in a CS-patient’s postoperative care
program, it would likely enhance the quality of delivered
medical care and improve the physical and psychologic
well-being of women following such CS surgery. Related
studies conducted outside of Taiwan have surfaced in the
literature, although we have found that such studies have
not yet been conducted in Taiwan. Therefore, whether
cultural differences will result in a different effect of
acupuncture on Taiwanese women having just undergone
CS is, as yet, undefined. The objective of this study is,
therefore, to investigate the effect of acupressure upon
post-CS nausea, vomiting, anxiety and the overall CS-
surgery pain experience, and to investigate the effect of
acupressure on post-CS physiologic indices.
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MATERIALS AND METHODS
Subjects
A total of 104 eligible participants were recruited from
both of the two hospitals involved in the study. Criteria for
recruitment and inclusion in the study population were
that patients were in a post-anesthesia condition ASA II
(the American Society of Anesthesiologists II), there was
spinal anesthesia, and that participants were between 36
and 42 weeks pregnant.
PROCEDURES
Acupressure intervention
The principal investigator was responsible for locating and
demarcating the correct acupoint, and for performing the
acupressure intervention until the patient reported an
aching, tingling, heavy and bloated sensation. For members
of both groups, and on each occasion prior to intervention,
study subjects were subjected to the measurement of a
variety of parameters using a vomiting visual analog scale,
a vomiting scale, a state–trait anxiety inventory, an anxiety
visual analog scale and a pain visual analog scale, in order
for the researcher to be able to determine the specific levels
of nausea, vomiting, anxiety and pain. Also, both prior to
and following intervention, physiologic data were taken
from subjects of both groups. Such data included blood
pressure, respiration and pulse rates.
Participants assigned to the experimental group
received acupressure. This group received three
acupressure treatments before CS and within the first 24
hours after CS. The first treatment was performed the
night prior to CS, the second treatment between 2 and 4
hours following CS, and the third was performed between
8 and 10 hours post CS. The applied acupressure force was
validated by applying thumb pressure on a 6-kg scale,
calibrated to national standards. For each pressure cycle
on each side, Neiguan [P6] pressure was applied by the
operator’s thumb for a period of 6 seconds, which was
then followed by a pressure release of 2 seconds, and then
reinstated. The total therapy time of 5 minutes was
administered for each of the patient’s arms. This process
was repeated four times to bring the total treatment time
to 20 minutes for each arm, according to a protocol reported
by Snyder [17].
The control group received only postoperative nursing
instruction. The control group received a total of three
pre- and postoperative nursing instructions before CS,
and within the first 24 hours after CS. The first treatment
was performed the night prior to CS, the second was
performed between 2 and 4 hours following CS, and the
third was performed between 8 and 10 hours subsequent
to CS.
Acupressure at acupoints and meridians
The Neiguan point was selected to receive the application of
acupressure. The activation of this point can normalize the
“qi” flow and lower the adverse flow of qi, and may thus
pacify the stomach and help to stop any vomiting that may
occur. This point is located in between the flexor carpi
radialis muscle and the palmaris longus tendon, 5 cm
posterior to the palm of the hand, and 5 cm superior to the
“Daling” acupoint, at a distance of three finger breadths
from the wrist crease.
When applying acupressure to a recipient, the palm
should be able to be stretched outwardly and held facing
upward. When an aching, tingling, heavy, bloated or
warm sensation is experienced by the acupressure recipient
after acupressure is applied, this indicates that the
acupressure is being performed correctly and at the correct
location. The reasons that the Neiguan point was selected
are that this acupoint has already been extensively used in
previous empirical studies; using this particular acupoint
ensures that patients do not feel uncomfortable or that
their privacy has been compromised; although some pain
is felt during correct acupressure, there is no real
discomfort; this acupoint is easily accessible; and that, if
necessary, acupressure at this point can be performed by
the subject herself.
It was ascertained that the acupressure techniques must
be administered and controlled within pressure ranging
between 3 kg and 5 kg. Other identified limits were that if
finger pressure is not constant, or if the applied pressure is
insufficient, such procedural inadequacies will negatively
affect the procedure’s efficacy.
ASSESSMENT INSTRUMENTS
Six different measurement systems were used to collect
data for this study. These include: the Demographic Data
Questionnaire (DDQ), the Rhodes Index of Nausea and
Vomiting (RINV), the Visual Analog Scale for Anxiety
(VASA), the State–Trait Anxiety Inventory (STAI), the Visual
Analog Scale for Pain (VASP), and various other physiologic
indices. Cronbach’s coefficient (α) was used in order to
assess the intra-test consistency.
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Demographic Data Questionnaire
The specific characteristics of the participants were
investigated using the DDQ. This questionnaire provides
data corresponding to the plan for CS, the main diagnosis
of CS, number of previous children, sex of neonate, the
age of the mother, the mother’s pre-delivery weight,
added weight of pregnancy, mother’s body mass index
(BMI) at pre-delivery, week of pregnancy at birth, and
weight of neonate at birth.
Rhodes Index of Nausea and Vomiting
Nausea and vomiting are two different symptoms
associated with pregnancy and childbirth. The INV–Form
2 for Pediatrics was a form modified by Rhodes and based
on this author’s previous studies relating to adult oncology
patients [18]. Five sentences in each row (0–4) represent
the subject’s feelings pertaining to the frequency, duration,
or level of distress associated with the patient’s “sickness
in the stomach” (nausea) and the frequency, quantity, and
level of distress associated with vomiting during the
12-hour period prior to the index being tested. The range
of “nausea sub score” or “vomiting sub score” for the
RINV ranges in value from zero to 24 per day. The range
of “total score of nausea and vomiting” for the RINV
ranges in value from zero to 48 per day. A higher score for
subjects indicates a more severe level of nausea and/or
vomiting. For this study, when tested, the RINV revealed
good internal consistency (Cronbach’s α = 0. 98).
Visual Analog Scale for Anxiety
The VASA consists of a 10-cm horizontal scale with the
descriptors “no anxiety” written on the left and “worst
possible anxiety” on the right. Participants were asked to
place a mark somewhere along the 10-cm line, at a point
that corresponded to the level of anxiety intensity that
they felt at the time of enquiry. Higher values indicated
increased levels of anxiety.
State–Trait Anxiety Inventory
The STAI form is composed of 20 items from a full scale and
translated into the Chinese used by a junior student
population [19]. Possible scores (20 items on a 4–point scale)
range from 20 to 80, with higher scores indicating higher
levels of state anxiety. The STAI has been used extensively,
and there is a large amount of normative data from high
school and university students, medical/surgical patients,
and military recruits. High Cronbach’s coefficients 0.86–
0.94 have been reported. In this study, the STAI had good
internal consistency (Cronbach’s α = 0. 79).
Visual Analog Scale for Pain
The VASP consists of a 10-cm horizontal scale with the
descriptors “no pain” written on the left and “worst possible
pain” written on the right of the scale. Participants were
asked to place a mark on the 10-cm line, at a point that
corresponded to the level of pain intensity that they felt at
time of enquiry. The distance in centimeters from the no-
pain (left-hand) end of the VASP to the participant’s mark
was used as a numerical index of the severity of pain
experienced. The VASP has been reported to be sensitive to
pharmacologic and nonpharmacologic procedures that alter
the experience of pain, and the resultant parameter value
has been shown to correlate highly with the level of pain as
measured with verbal and numerical rating scales [20].
Measurement of physiologic indices
A blood pressure meter (Spirit standard mercurial
sphygmomanometer, National Bureau of Standards
calibrated) and a stethoscope were used for the
determination of physiologic indices. Systolic blood pressure
was set at 100...140...180...220+, and diastolic blood pressure
was set at one of four ranges, namely 60...100...140...180+.
Under normal circumstances, the greater the systolic
and diastolic blood pressure, the greater the associated
error value. Correction was performed after recording the
error value corresponding to each blood pressure interval,
in order to ensure stability of the blood pressure meter.
Respiration and pulse measurement was measured in a
one up-and-down movement of the chest, which was
regarded as a single respiration. The pulse was determined
by assessment of the radial artery. The duration of each
respiration and heart rate measurement interval was
1 minute.
Data analysis
SPSS for Windows 10.0 was used for analysis of the obtained
data. The major statistical procedures applied were
frequency, percentage, mean and standard deviation, Chi-
squared test, t test and repeated measures ANOVA. The
significance level was set at a p value of less than 0.05.
RESULTS
Characteristics of sample, pretest of physiologic
indices and measures
The characteristics of the participants in each group are
presented in Table 1. No differences in number of
characteristics of sample, pretest of physiologic indices,
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and measures were seen among the acupressure, or control
groups (p > 0.05). The data indicate homogeneity of subjects
between the two groups (Table 1).
Effect of acupressure on nausea and vomiting
Roughly half of patients (28, 53.9%) in the experimental
group and 36 (69.3%) patients in the control group had
nausea, vomiting or retching 2–4 hours after CS (p = 0.040).
Eight to 10 hours after CS, eight patients (15.4%) in the
experimental group and 24 patients (36.2%) in the control
group had nausea, vomiting or retching (p = 0.024). There
was a statistically significant reduction in retching
(p = 0.048) 2–4 hours after CS in the experimental group,
compared with control. Eight to 10 hours after CS, there was
a stat is t ical ly  s ignif icant  reduct ion in nausea
(p = 0.000), vomiting (p = 0.000), and retching (p = 0.014) in
the experimental group (Table 2).
Effect of acupressure on anxiety perception, and
pain perception
To test the effect of acupressure on outcome measures,
repeated measures two-way ANOVA was used to analyze
the scores on the VASA, STAI, VASP and physiologic
indices at: the time of and before CS, 2–4 hours after CS,
and 8–10 hours after CS tests (Table 3). There were
significant differences between the control group and the
experimental group on the VASA (F = 42.75, p = 0.000),
STAI (F = 18.53, p = 0.000), and the VASP (F = 12.03, p =
0.001).
However, there was an observed correlation between
time and the effect of acupressure on anxiety and pain
perception. The subjects in the experimental group showed
a reduction in anxiety and pain perception over all
therapeutic times (high in time interval 1, reduced in interval
2, and lower still in interval 3).
Table 1. Cesarean section (CS) women’s demographic characteristics by group
Variable
Experimental group (%) Control group (%) Total (%)
(n = 52) (n = 52) (n = 104)
X
2
Plan of CS 0.19
Planned 36 (69.2) 38 (73.1) 74 (71.2)
Unplanned 16 (30.8) 14 (26.9) 30 (28.8)
Main diagnosis of CS 1.60
Necessary 40 (76.9) 45 (86.5) 85 (81.2)
Unnecessary 12 (23.1) 7 (13.5) 19 (28.8)
Para
Primipara 16 (30.8) 24 (46.2) 40 (38.5) 0.18
Multipara 36 (69.2) 28 (53.8) 64 (61.5)
Sex of neonate 0.15
Male 24 (46.2) 26 (50.0) 50 (48.1)
Female 28 (53.8) 26 (50.0) 54 (51.9)
Mean SD Mean SD Mean SD t
Age 32.69 4.09 32.27 4.74 32.48 4.41 0.49
Weight of pre-delivery (kg) 70.34 7.77 68.03 10.92 69.19 9.50 1.80
Added weight of pregnancy (kg) 14.96 5.75 15.71 5.02 15.33 5.39 0.71
BMI of pre-delivery 27.69 2.05 27.23 4.20 27.46 3.30 1.61
Week of pregnancy 37.69 1.67 38.51 1.19 38.24 1.47 1.93
Weight of neonate (g) 3100.38 401.44 3171.54 382.47 3135.96 391.80 0.93
Respiration (per min) 18.85 2.16 19.44 1.21 19.14 1.77 1.73
Pulse 85.23 10.70 80.00 12.22 82.62 11.73 3.10
Systolic pressure (mmHg) 124.62 17.09 123.42 16.95 124.02 16.95 –0.36
Diastolic pressure (mmHg) 67.08 11.16 73.58 11.10 70.33 11.55 2.98
VASA 4.54 2.52 4.42 2.52 4.48 2.51 0.23
STAI 43.38 7.57 43.92 7.03 43.64 7.29 0.36
VASP 3.24 3.91 2.69 1.70 2.45 3.07 0.25
BMI = body mass index; VASA = Visual Analog Scale for Anxiety; STAI = State–Trait Anxiety Inventory; VASP = Visual Analog Scale for Pain;
Primipara = first childbirth; Multipara = 2 or more births.
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Effect of acupressure on physiologic indices
To test the effects of acupressure on the outcome measures,
repeated measure two-way ANOVA was used to analyze the
scores on the respiration, pulse, systolic pressure and diastolic
pressure before CS, 2–4 hours after CS, and 8–10 hours after
CS tests (Table 4). There were significant differences between
the control group and the experimental group in the
perception including respiration (F = 16.39, p = 0.000), pulse
(F = 8.84, p = 0.004), systolic pressure (F = 11.84, p = 0.001),
and diastolic pressure (F = 8.01, p = 0.006).
DISCUSSION
Subject data and physiologic indices at pre-testing
In order to prevent the possibility of subjects discussing
details of the study, specific participation details with other
study subjects, which could have biased their response, the
study used a quasi-experimental design and convenience
sampling, with the first 52 subjects being recruited for the
control group, and the remaining 52 subjects being
subsequently recruited for the experimental group.
Table 3. Effect of acupressure on anxiety and pain among post-cesarean section women
Experimental group Control group
Intervention Time Intervention × TimeVariable (M ± SD) (M ± SD)
F F F(n = 52) (n = 52)
VASA 27.05* 3.830† 42.75*
     Time 1 4.53 (2.39) 4.40 (2.61)
     Time 2 3.33 (0.96) 5.07 (3.33)
     Time 3 2.60 (1.63) 5.80 (1.85)
STAI 45.83* 0.003 18.53*
     Time 1 43.17 (7.43) 44.21 (7.42)
     Time 2 39.77 (4.29) 45.54 (6.75)
     Time 3 37.50 (6.03) 48.18 (9.23)
VASP 11.84* 0.540 12.03*
     Time 1 3.64 (3.99) 2.73 (1.78)
     Time 2 4.32 (4.26) 3.17 (2.83)
     Time 3 4.12 (2.23) 6.20 (2.95)
*p < 0.01; †p < 0.05. Time 1 = night before cesarean section; Time 2 = 2–4 hours after cesarean section; Time 3 = 8–10 hours after cesarean section;
VASA = Visual Analog Scale for Anxiety; STAI = State–Trait Anxiety Inventory; VASP = Visual Analog Scale for Pain.
Table 2. Incidence of nausea, vomiting and retching
Variable
Experimental group (%) Control group (%)
p Confidence interval
(n = 52) (n = 52)
Time 1 3 (5.8) 2 (3.9) 0.810 0.17–1.14
Nausea 1 (1.9) 1 (1.9) 1.000 0.02–0.18
Vomiting 0 (0) 0 (0) 1.000 0.02–0.18
Retching 2 (3.9) 1 (1.9) 0.910 0.06–0.21
Time 2 28 (53.9) 36 (69.3) 0.040* 0.11–1.65
Nausea 12 (23.1) 16 (30.8) 0.081 0.09–0.25
Vomiting 8 (15.4) 8 (15.4) 1.000 0.14–0.16
Retching 8 (15.4) 12 (23.1) 0.048* 0.23–0.08
Time 3 8 (15.4) 24 (36.2) 0.024* 0.02–0.59
Nausea 4 (7.7) 13 (25.0) 0.000* 0.03–0.31
Vomiting 0 (0) 3 (5.8) 0.000* 0.08–1.23
Retching 4 (7.7) 8 (15.4) 0.014* 0.05–0.21
*p < 0.05. Time 1 = night before cesarean section; Time 2 = 2–4 hours after cesarean section; Time 3 = 8–10 hours after cesarean section.
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Table 1 details how there was no significant difference
between the general study subject characteristics, pre-
test physiologic indices and measures for both groups,
indicating the relative homogeneity of the study
population as divided into the two study groups prior to
data collection.
Acupressure and postoperative nausea, vomiting,
anxiety and pain
The results indicate that, between 8 and 10 hours
subsequent to CS surgery, the occurrence of nausea and
vomiting for members of the experimental group was
significantly lower than corresponding values from the
control group (15.4% and 36.2%, respectively; 95%
confidence interval 0.59–0.023; p = 0.024). Intervention by
means of acupressure can, therefore, help to reduce the
occurrence of postoperative nausea and vomiting. Such a
finding is similar to the results of studies conducted by
Harmon et al [6], and Ming et al [7], where the former
study focused on laparoscopic surgical patients. In the
former trial, the authors reported that acupressure at the
Neiguan point was able to effectively reduce postoperative
nausea and vomiting. The study by Ming et al centered on
endoscopic sinus surgical patients, and the results indicated
that the occurrence of postoperative nausea and vomiting
was significantly lower for the intervention group,
although these authors also reported that acupressure was
not able to successfully relieve postoperative anxiety [7].
The results of our study suggest, however, a contrary
result compared to Windle et al’s trial [21], which focused
on gynecologic, plastic and urologic surgical patients. In
this study, the authors reported that acupressure was not
able to effectively reduce postoperative nausea and
vomiting. After a review of such conflicting results, we
hypothesize that the reason for this apparent contrast may
relate to the differing types of surgery and diagnosis, types
of anesthesia used, and the times at which the researchers
intervened by applying acupressure.
From our study, for both the experimental and control
groups, the rate of occurrence of nausea and vomiting, both
of which are a natural effect of anesthesia, was 61.6%
between 2 and 4 hours following surgery. At this time
interval, acupressure did not achieve the desired result.
Eight hours subsequent to surgery, however, the incidence
of nausea and vomiting amongst members of the
experimental group (15.4%) was significantly lower than
the corresponding figure for the control group (36.2%) 95%
CI , 0.023–0.59; p = 0.024), indicating that intervention in the
form of acupressure may reduce the likelihood of nausea
and vomiting following CS surgery.
Table 4. Effect of acupressure on 4 physiologic indices among post-cesarean section women
Experimental group Control group
Intervention Time Intervention × TimeVariable (M ± SD) (M ± SD)
F  F F(n = 52) (n = 52)
Respiration (cpm) 0.89 0.001 16.39*
     Time 1 18.73 (2.42) 19.50 (1.20)
     Time 2 19.13 (1.31) 18.73 (1.20)
     Time 3 19.47 (0.90) 18.77 (0.77)
Pulse (bpm) 4.99† 0.000 8.84*
     Time 1 80.77 (8.97) 79.73 (4.29)
     Time 2 82.40 (13.67) 72.93 (11.37)
     Time 3 73.80 (7.97) 76.27 (11.13)
Systolic pressure (mmHg) 5.41† 7.800† 11.84*
     Time 1 110.43 (10.44) 119.20 (6.92)
     Time 2 127.67 (12.78) 115.53 (9.63)
     Time 3 119.07 (15.45) 114.60 (10.26)
Diastolic pressure (mmHg) 1.93 4.170† 8.01*
     Time 1 66.97 (7.42) 76.53 (6.99)
     Time 2 72.67 (12.30) 69.77 (10.65)
     Time 3 68.63 (10.10) 69.40 (9.26)
*p < 0.01; †p < 0.05. cpm = counts per minute; bpm = beats per minute; Time 1 = night before cesarean section; Time 2 = 2–4 hours after cesarean section;
Time 3 = 8–10 hours after cesarean section.
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The results of this study suggest that significant
differences in the levels of postoperative anxiety and pain
existed between subjects who did and did not receive
acupressure, indicating that postoperative acupressure may
effectively reduce postoperative anxiety and pain. Over the
recent years, researchers have investigated the use of the
endogenous opioid system to explain the pain-alleviating
mechanism. When people are under pressure, endorphin is
produced, which elicits interferential obstruction at the
nerve fibers. This endorphin property provides a pain-
alleviating effect. When an individual’s skin is stimulated,
e.g. by massage or acupressure, endorphin levels are
increased, which elicit a pain-alleviating effect. The
therapeutic effect on postoperative anxiety elicited by
acupressure was also reported by Ip [10], who used a
descriptive cross-sectional study to investigate the conditions
under which patients consult an acupuncturist. From Ip’s
results, there was a mean effectiveness rating of 74.4%.
The therapeutic effect upon postoperative pain was
similar to the results reported by Wei et al, in their 2001
study of women who underwent CS surgery under spinal
anesthesia  [9]. The researchers found that postoperative
use of morphine by members of their acupressure group
was less than those in the control group. Similarly, the
results of a study conducted by Kotani et al, which featured
abdominal surgery patients, indicated that acupuncture
could effectively alleviate these patients’ postoperative
pain [11]. Goddard et al reported on 18 patients who were
randomly assigned to one of two experimental groups, 10
patients receiving acupuncture and eight receiving sham
acupuncture [12]. These investigators found that both
acupuncture and sham acupuncture reduced the level of
pain evoked by mechanical stimulation of the masseter
muscles amongst myofascial pain patients, as compared
to control study subjects, although no real difference
between the two acupressure groups was apparent.
Opposite results were reported, however, in the 1988
study by Hinze, who assigned 48 healthy women to one of
four different study groups, namely a control group, a
transcutaneous electrical nerve stimulation (TENS) group,
a placebo group and an acupressure group [13]. The results
of Hinze’s study indicated no significant difference in anxiety
and pain awareness between any of the four groups. The
reason for this may relate to the different medical situations
for different study participants, since it would appear that
for women following surgery and for those women who are
still in labor, both groups of women face high levels of
anxiety and pain, levels that, given appropriate therapeutic
techniques, could effectively be reduced.
Acupressure and postoperative physiologic indices
The results of this study indicate that acupressure can
elicit a significant effect upon a recipient’s physiologic
indices, such as postoperative respiration, pulse, and
systolic and diastolic blood pressure. Such results would
appear to be similar to the results presented by Wu, who
investigated the effect of acupressure upon chronic
obstructive pulmonary disease patients, and who reported
that subsequent to acupressure, there was a significantly
greater improvement in systolic blood pressure, diastolic
blood pressure, heart rate, respiration rate and blood
oxygen saturation levels [14]. Similar to these are the
results of a study conducted by Hou, who focused on
volunteer male and female physical education students
[22]. In Hou’s trial, the results indicated that TENS
stimulation at the Neiguan point at the time of exercise
significantly decreased heart rate and enhanced myocardial
contractility for both male and female study subjects.
Chen and Huang, in their study of patients with coronary
artery disease, revealed that acupuncture at the Neiguan
point decreased subjects’ heart rates, and increased
parasympathetic nerve activity [15].
The results of our study indicate that acupressure
enhances postoperative physiologic indices (respiration,
pulse, systolic blood pressure and diastolic blood pressure).
The effects of surgical anesthesia upon the human body
are hard to prevent. Postoperative nausea and vomiting not
only cause dehydration and an electrolyte imbalance, but
such symptoms also affect wound healing, and may also
lead to increased wound pain, discomfort and anxiety
amongst women having undergone CS surgery. This study
found that acupressure was able to effectively reduce the
incidence of postoperative nausea and vomiting, anxiety
and pain. Furthermore, significant improvement to
respiration, pulse, systolic blood pressure and diastolic
blood pressure was observed in members of the acupressure
group, as compared to controls. Based on our results, we
suggest that clinical nurses be encouraged to promote
appropriate therapeutic acupressure for women who give
birth by means of CS.
LIMITATIONS AND SUGGESTIONS FOR FUTURE
RESEARCH
Levels of postoperative nausea and vomiting do not appear
to be as high for patients having been administered spinal
anesthesia as for cases administered general anesthesia.
We therefore suggest that future research considers
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including subjects who received general anesthesia, that
factors such as surgery duration and the type/number of
procedures conducted be considered as well, and that
researchers examine the effects of acupressure upon a
number of other physiologic indices. These indices could
include blood flow, blood oxygen saturation level, and
various blood test values.
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